A method of gas evaporation is a versatile technique of subdividing various materials into ultrafine particles such as metals [I] , alloys [2-31, oxide and many other compounds [4] . It is expected as a technique of providing particles of pure with clean surfaces.
The particles collected by the technique (brushing the wall) are often sticking each other making chains which are entangled. It is difficult or practically impossible to separate the chains of particles once stuck each other. If the surfaces of the particles are so clean, the smaller particles can be sintered at the lower temperature than the melting point of the material. This means there must consider the smallest limit for the obtainable particle size. Thus, the actual ultrafine particle that we can use should always be coated by protection layer and/or kept at low temperature as possible. This would be accomplished by taking the following method for collecting the ultrafine particles condensed by gas evaporation.
The schematic arrangement of the apparatus is shown in figure 1 . It is conventional vacuum evaporation unit except the chamber is designed to keep liquid solvents in it and to refrigerate them from outside of the chamber with liquid nitrogen (Fig. 2 ). After the chamber is evacuated up to -torr. and the valve to the evacuation system is closed. The solvent liquid is introduced into the chamber through the feeder pipe, which is frozen into solid by dipping the chamber bottom into liquid nitrogen. A certain amount of helium (1 -100 torr.) is introduced into the chamber and the specimen material in the heater is evaporated. The ultrafine particles of the materials is deposited on the surface of the frozen solvent. After the evaporation is stopped, the liquid nitrogen is removed off the chamber. The frozen solvent is melted and the fine particles deposited on the surface dispersed into the liquid solvent. Repeating (Fig. 2a) .
If the solvent is volatile such as ethylether, it is possible to introduce the solvent in the vapour phase through the feeder pipe. In that case, by freezing the whole chamber with liquid nitrogen, a sold film of the solvent is deposited inside wall of the chamber. The evaporated ultrafine particles are deposited on this film. Rasing the temperature of the chamber wall, the film is melted and flows down to the bottom of the chamber with deposited ultrafine particle (Fig. 2 b) .
Various modifications of the method are possible to be considered but the essential part of this method is that the condensed ultrafine particles is to be collected on the frozen liquid surface. Many sorts of liquid solvents become possible to set in the vacuum chamber by freezing as their vapour pressure is low enough at the temperature. At low temperature, also sinterring or coalescence of the deposited particles is to be suppressed.
The solution of ultrafine particles of metals shows various colors, depending on metals, particle size and solvent. A few examples are tabulated in table I. The colors of the solutions were disappeared in two or three days and fine particles with black color like the ones collected in ordinal gas evaporation. It is noted here that the deposited fine particles were dispersed again in the solvent by stirring the solution and showed the same colors.
The particles solution with volatile solvent such as ethylether were possible to be condensed by evaporating the solvent. By evaporating the solvent completely, only dried particles could be left in the vessel. Such dried particles are never dispersed again even the same solvent was filled in the vessel. The facts are suggesting that each particle was actually protected by the solvent molecules on the surface from sticking each other and each particle in the solution WERE ISOLATED.
Dr. M. Ichikawa (Sagami Chemical Research Center, Japan) also developed the same method independently. 
